The object of this survey was to obtain a&general clinical picture of a group of rural African children living at home in the reserves under natural conditions. The results show how a group of children have reacted to their natural environment. Also it is hoped that this survey wiU be a basis for comparison with other workers' results whose subjects have lived under different environmental conditions.
Tbe Laia Cxmfr
The sketch map shows the distribution of the schools visited. The I ala country occupies the whole of the administrative disrict of Serenje and the eastern half of Mkushi; both of these disricts are in the Central Province of Northern Rhodesia, the provincial centre of which is at Broken Hill on the railway.
Two distinct types of country are found, the plateau and the vaHley areas.
The Plateau Area. The majority of the Lala live in the highlands of the Serenje and Mkushi Districts at an altitude rangng from 3,500 to 5,000 ft. The Government station at Serenje is 4,687 ft. and that at Mkushi 3,711 ft. above sea level.
The Great North Road (Cape Town to Nairobi) runs through this area, and in Serenje follows the Zambesi-Congo watershed. To the north of the road the drainage is through the Luapula and Congo River systems to the Atlantic Ocean and to the south through the Luangwa-Zambesi systems to the Indian Ocean.
Brachystegia-Isoberlinia woodland covers the plateau area, being interspersed with treeless plains (known as dambos) which follow the course of some of the streams. Surface water is usually plentiful and the majority of the larger streams flow throughout the year. The country is undulating in the vicinity of the watershed but to the south becomes hilly and near the escarpment is mountainous.
Tbe Valley Area. To the east of the plateau the country is quite different. Here the altitude is only 1,500-2,500 ft. above sea level. Through this lowlying area run the Lukusashi, Luangwa, and Lunsemfwa rivers which receive the streams and rivers arising on the Zambesi side of the ZambesiCongo watershed. The Lukusshi itself rises in the highlands of Serenje. Mupane woodland is predominant in the valley area. The big rivers such as the Luang, Lukusashi, Kaombe, and Lunsemfwa flow all the year round, but the small streams which originate in the valley and escarpment zones are dry in the dry season, thus accounting for the concentration of the population along the banks of the major rivers. The valley is infested with tsetse fly but no cases of human trypanosomiasis have been reported.
The valley is separated from the plateau by a well-defined escarpment, the plateau side of the escarpment being very hilly and for the most part uninhabited.
The Chatae On the plateau the climate is very pleasant all the year roumd; in the cold dry season frosts are not uncommon. 
The Present Survey
Seventeen schools were visited and 660 children ,examined. Table 3 shows the distribution of the schools and the number of children for each of the three areas.
The plateau schools were all accessible by road or a combination of road and cycle, but the valley schools were all in remote areas and had to be visited on foot with native carriers. The selection of children for examination was haphazard, apart from choosing the younger children from each school. Examination included (1) height and weight record (on the same machine throughout); (2) clinical examination; (3) haemoglobin determination with Sahli haemoglobinometer; (4) examination of a blood smear stained by Field's stain for malaria and of a sealed wet preparation for the sickle cell trait; (5) examination of the centrifuged deposit of urine for schistosome ova; (6) examination of faeces suspended in a saturated solution of magnesium sulphate for hookworm ova.
In addition 77 samples of sera were examined by the copper sulphate method for plasma proteins (Phillips, 1943) , but this investigation was abandoned because the children objected to the discomfort of an intravenous withdrawal of blood and we had to remain as popular as possible to get their full cooperation.
Findins of the Survey Plasma Protens Table 4 gives the findings for the 77 total plasma protein estimations performed by the copper sulphate specific gravity method.
Serum was used in each case. Stephen (1948) in the Gold Coast recorded a mean of 7-1 g. per 100 ml. for 50 children; Barakat and Dean Smith (1949) review the literature on the subject, as far as it concerns Africa, and give a mean of 7 -66 g. per 100 ml. for a group of adult Gambian natives. The approximate ages have been estimated from English standards using height tables by Menzies quoted by Platt (1946) .
It is interesting to compare the weights for the different height groups with similar figures for other nationalities. In Table 6 HAm. In the great majority of cases the hair was normal. Occasionally it was slightly soft, but hypochromotrichia and straight hair were not seen.
CHEnao. Some degree of cheilosis was very common and was present in 70 % of all the children. The milder cases were confined to the lower lip but involvement of both lips was seen not infrequently (27 % of all cases with cheilosis).
ANGuLAR STOMATrS. This was much less common than cheilosis, being recorded in only 3 % of the children. With one exception all cases seen were in locality N.E.
DySsEBACIA. Dyssebacia was only seen in N.E. children and was confined to the older age groups.
NAso-LIABLA SEBORRHOFA. This was very uncommon, and only seen in older children (not recorded in Appendix A).
ENLARiED PARoTIDS. An enlarged parotid gland is now considered to be a possible sign of malnutrition and one of the stigmata of malignant malnutrition in the adolescent and adult (Trowell, 1948) . A palpable enlargement of the parotid was found in 13% of all children, usually bilateral but not necessarily so, the gland on one side often being larger than its fellow.
EYE SiGis. . Impressions made by the teeth on the edge and tip of the tongue were seen frequently but in the majority of cases these impressions were smoothed out when the organ was protruded to its full extent. Dental impressions were only recorded when they persisted in the fully protruded tongue, and these were found in 1400 of children.
Pigmentation of the fungiform papillae of the tongue has been dealt with elsewhere (Beet, 1948) ; it was then concluded that pigmentation of the tongue was not of any apparent value as a clinical sign of malnutrition. Further study has confirrmd this opinion. It is possible that a pigmented tongue, far from being a sign of ill health, may be one of relative good health as there is no doubt that, apart from hereditary factors, the blackness of an African's skin depends upon his state of health, hypopigmentation being one of the signs of chronic ill health; this may also apply to the amount of melanin deposited in his tongue. Raper (1948) gives an account of the pathology of tongue pigmentation. The term 'bruised tongue ' used in Appendix A refers to the condition in which there is a diffuse bluish patch on the tongue, generally associated with the more superficial pigmentation just considered.
Tongue pigment was found in 25 % of all children, less frequently in the valley than on the plateau. ABNORMAL Gu?ds. The state of the gums was on the whole very bad; loss of the interdental papillae, oedema, and frank gingivitis were common; 38 % of the children were considered to have unhealthy gums, the girls being less frequently affected than the boys. DENTAL CARIES. Dental caries was recorded in 1200 of subjects; no probe was used and so only the more severe cases were detected.
XEROSIS OF THE SKIN. Some degree of dryness of the skin of the limbs was very common indeed, most marked in the feet, less so in the legs, and least of all in arms and hands; occasionally the skin of the whole body was involved.
Xerosis of the arms and hands was recorded in 9200 of children, the incidence decreasing in the older groups; 9900 had xerosis of the legs and feet.
Generalized xerosis was only seen in 20% and was more frequent in the smaller children, this last condition being confined to boys. FoLuCULAR KERATOSIS. This was seen in 2300 of the children. As this condition was most frequently observed on the extensor surface of the forearms and the back of the elbows, these parts were examined as a routine in every child; not infrequently the folliculosis was more apparent to the touch than to the sight. It was most frequently found in locality N.E. and was commoner in the bigger children. In several cases the legs were involved and in occasional cases the trunk; most cases were, however, mild and confined to the elbow region.
HYPERKERATOSIS OF ELBOWS. An excessive thickening of the skin over the olecranon process of the ulna was seen in 20 % of children, and was much more commonly found in boys than girls (Appendix B); the reason for this was not apparent. Hyperkeratosis did not appear to be associated with follicular keratosis.
HYPERKERATOSIS OF KNEES. This was as common as xerosis of the skin, and not infrequently the thickening of the skin over the patella was very marked.
ATRoPHY OF THE SKIN. It was only appreciated that atrophy of the skin of the leg below the knee was not uncommon after the survey was well under way, and for this reason it has not been recorded in Appendix A; it probably occurred in about 50' of children, being characterized by smooth, shiny skin on the anterolateral aspect of the leg (Platt, 1945) .
CRACKLED SKiN. As defined by Platt (1945) , and later by Trowell (1948) , crackled skin was also not infrequently encountered, but for reasons similar to those for atrophy of the skin, it has not been included in Appendix A. Moreover it was found most difficult to decide which children should be considered as having a normal reticulation of the skin of the lower leg and which were definite enough to be classified as crackled skin.
LEG ULCERS. No cases of tropical ulcer were seen: 1200 of the children had large scars on the legs, most frequent in the older age groups of locality N.E. TENDER CALVES. Every child was examined for tender calves but no cases were found.
In conclusion it can be stated that these children showed signs of the following deficiencies in their diet. (1) Calories and protein, shown by low weights when related to heights (Tables 5 and 6); (2) vitamin A, shown by abnormalities of the skin such as xerosis, follicular keratosis, hyperkeratosis of elbows and knees, atrophy of the skin, and crackled skin; (3) vitamin C, possibly indicated by follicular keratosis and abnormal gums; (4) vitamin B complex, shown by cheilosis and dental indentations of the tongue; (5) Mack's (1945) finding that 90 O of umbilical herniae heal spontaneously. It is probable that this healing takes place between the ages of 2 and 7 years in most cases.
ENLARGED LIVER. An enlarged liver was present in 50O of children. It was found most frequently in localities V. and S.W. where it may have been due to schistosomiasis. PARAsrrES AND SICKLAEMIA. Appendix A shows the incidences for malaria, hookworm infestation, schistosomiasis, and sicklaemia. Any relationship between these conditions and the prevalent anaemia of this group of children has already been considered in detail (Beet, 1949) .
Comparison of the Thrm LoAalties
Appendix B shows in greater detail the figures for the two middle groups of Appendix A to demonstrate how the children of the three localities compared. Owing to the uneven distribution of the children in the youngest and eldest groups they have been excluded. The manner in which the localities differed from each other is shown at the head of the table, the three main variables being altitude, and therefore climate, staple diet, and schistosomiasis incidence. Of most interest, from the nutritional aspect, is a comparison of the, plateau children from localities N.E. and S.W. One would expect that the children of locality S.W. would have been at a disadvantage owing to the prevalence of schistosomiasis and the higher incidence of hookworm infection. However, it is clear that, apart from a lower height weight ratio for the boys and a lower haemoglobin mean, the children from this locality were healthier than those from locality N.E., as the incidences in both sexes were higher in the latter group for cheilosis, angular stomatitis, dyssebacia, atrophy of tip and sides of the tongue, follicular keratosis, and leg scars. It is thus apparent that the nutritional state of the N.E. children was worse than that of the S.W. group; this may be in part accounted for by the children in the former area having been examined during the period February-June when the season's crop was still in the garden, a time when any food shortage was most liable to occur, and in addition this is the time of the year when seasonal malaria is at its worst. However, these disadvantages should not have offset the disadvantages the S.W. children had to contend with, due to their degree of helminthic infestation, which is reflected in their low haemoglobin values. Moreover, it has been observed in this survey that there is very little seasonal variation in the clinical signs due to malnutrition, although there is probably a marked difference in the amount of weight gained during each of the four quarters of the year.
It would be most rash to draw any final conclusions from this apparent superiority of the S.W. children. It should be noted that the staple of this area is kaffir corn as a result of a compulsory change from finger millet made five to ten years ago. This change of staple was made necessary owing to the devastation of the countryside of the Mkushi district, caused by woodland clearing for millet gardens, and an increasing population. The decision to change the staple would appear to have been a sound one from the nutritional point of view, and there is ground for believing that the inhabitants of the Serenje district would certainly be no worse off if they also were made to change their agricultural habits and grow kaffir corn as a staple instead of finger millet in an effort to preserve the rapidly decreasing forest areas of Serenje. I consider that this step should be taken as an urgent measure. With regard to the valley children, they appeared to be very similar to the S.W. children, and it is to be noted that their staple was also kaffir corn and that their schistosomiasis rateoras also very high; the environmental differences between these two groups are due to climatic and geographical features which have been considered already.
Pigmentation of the tongue was of lower incidence and haemoglobin values were less than for the S.W. group, but there was a greater prevalence of dental caries, enlarged thyroid amongst the older girls, enlarged spleen and liver, than found on the plateau as a whole. The general impression gained was that children of the lower age groups were in a poorer state of health in the valley than on the plateau although the older groups were similar. This may account for the lower incidence of pigmentation of the tongue observed in the valley children.
Correhtion of Physical Signs and Age In Table 7 are recorded the conditions which were found to differ significantly in the different height groups. These figures are taken from the N.E. group of children only, as this contained an adequate number of all groups above 48 in. in height, including 61 in. and over.
From Table 7 it can be seen that the incidence of cheilosis, xerosis of the arms, generalized xerosis, hyperkeratosis of the knees, enlarged spleen, and the malaria parasite rate decreased with age. However, dyssebacia, dental impressions of the tongue, and follicular keratosis were found more frequently in the older children.
It is interesting to note that enlargement of the parotid was found at about the same incidence in all the groups with a tendency to increase as age advances; parotid enlargement is included in Table 7 as very little is known about the significance of this condition. The sickle cell trait is also included in the table as a point of general interest.
Summary and Concluions
An account is given of the findings of a health survey carried out among the Lala tribe of Northern Rhodesia, preceded by a short description of the country they live in, and the diet on which they subsist.
The results of the survey are recorded in tables, and a brief description is given of the clinical signs found, particularly those connected with malnutrition.
It 
